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WHAT TS CI -ATMEDIS; 
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A method of identifying the biological function of a candidate 
gene, the metho\comprising the steps of: 

(i)\lecting a first candidate gene; 

pLfing a first zinc finger protein that binds to a first target sue of the 
firs t candidate gene and\ec ond zinc fmger protein that binds to a target site of a second 

(lU ) cultunng a\t cell under conditions where the first zinc finger 
8 pro tein contacts the first candidate and cultunng a second cell under conditions 

Le the second zinc finger prote^acts the second candidate gene, wherein,^ 
10 and the second zinc finger proteins modWession of the first and second candidate 

J! Sen6S; ^ (iv) assaying for a selected ph\pe, thereby identifying whether or not 
13 the first candidate gene is associated with the seleWenotype. 

2 The method of claim 1, farther\nprising providing a third zinc 
\ finger protein that binds to a second target site of the first\andidate gene. 

3 Th>method of claim 1, further compnsing selecting a plurality of 

1 ' , ^Ovnhiralitv of zinc finger proteins that bind to a target site 

2 candidate genes and providingXpUir^ity ot zinc g f 

3 of each candidate gene. 

4. The method if cl^H^ herein the seC ° nd geM iS * ^ ^ 

5. V; method of claim 1, wherein the first candidate gene is partially 
encoded by an EST of atl^bout 200 nucleotides in length. 

6 . The method^b^m 1, wherein the first candidate gene and the 
second gene are both associated with the ^ected phenotype. 

7 The methoX^laim 1, wherein the first and second cell are the 
cell, wherein the cell compris^st and second candidate genes. 

The method of claim 1, wherein the first and the second candidate 
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genes are endogenousvgenes. 
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The method of claim 1, wherein expression of the candidate genes 
is inhibited by atW about 50%. 

10. Tfte method of claim 1, wherein expression of the candidate genes 
is activated by at least about\50%. 

11. The method of claim 1 , wherein the zinc finger proteins are fusion 
proteins comprising a regulatory domain. 

12. The ir^hod of claim 1, wherein expression of the zinc finger 
proteins is induced by administr\iof an exogenous agent. 

13. The method of claim 1 1, wherein the zinc finger proteins are fusion 
proteins comprising at least two regulatory domains. 

14 The method of claim 1, wherein the cell is selected from the group 
consisting of animal cell, a plant cell, a bactenal cell, a protozoal cell, or a fungal cell. 

15. The method of claim 14, wherein the cell is a mammalian cell 

16. The method of claim 15, wherein the cell is a human cell 

17. The method of claim 1, wherein the modulation of expression is 
activation of gene expression that prevents repression of gene expression. 

18. The method of claim 1 , wherein the modulation of expression is 
inhibition of gene expression that prevents gene activation. 

19 The method of claim 11, wherein the regulatory domain is selected 
from the group consisting of a transcriptional repressor, a methyl transferase, a 
transcriptional activator, a histone acetyltransferase, and a histone deacetylase. 

20 Nhe method of claim 1, wherein the first and second zinc finger 
proteins are encoded by ^expression vector comprising a zinc finger protein nucleic 

, acid operably hnked to a P ror>^ ^ ***** *» ""^ ^ "* 

4 first administering the expression>ector to the cell. 
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n The method of claim 20, wherein expression of the zinc finger 
proteins is under small molecule control. 

22. The method of claim 21, wherein expression of the first zinc finger 
protein and expression of tnLcond zinc finger protein are under different small 
molecule control, wherein both>he first and the second zinc finger protein are fusion 
proteins comprising a regulatory dorh^n, and wherein the first and the second zinc finger 
proteins are expressed in the same cell. 

23. The method of claim 2^vherein both the first and the second zinc 
finger proteins comprise a regulatory domain tha^resses gene expression. 

24. The method of claim 20, wherein the expression vector is a viral 

vector. 

25 The method of claim 24, wherein the expression vector is a 
retroviral expressron vector, an aoenovtra. expressron vector, or an AAV expression 

vector. 

26. The method of claim 20, wherein the zinc finger proteins are 
encoded by a nucleic acid operably linked to an inducible promoter. 

27. The method of claim 1 , wherein the cell comprises less than about 
1.5xl0 6 copies of each zinc finger protein. 

>8. The method of claim 1, wherein the target site is upstream of a 
transcription initia^on site of the candidate gene. 

29. Tte method of claim 1 , wherein the target site is adjacent to a 
transcription initiation site\tlie candidate gene. 

30. The methoXof claim 1, wherein the target site is adjacent to an 

• j r,f a transcriDtion initiation site of the candidate 

RNA polymerase pause site downstre^n of a transcription mi 

gene. 

31. A method of identifying biological function of a candidate 
gene, the method comprising the steps of: 
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(i) identifying a plurality of candidate genes; 

providing a first zinc finger protein that binds to a first target Site of a 
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S first candidate gene; . 

OU) cultunng a fin. ce.. under cond.t.ons where .he firs. z,nc finger 

s expression of the first candidate gene; 

(i^deternnmng .he expression panem of .he candle genes and 

10 de.ernnn.ng whether or no. .he firs. candidate gene is associa.ed with .he seiec.ed 

1 1 phenotype; and 

12 (v) repeating steps (ii)-Ov) for each candidate gene. 
32 The method of claim 31, further comprising providing a second 

zmc finger protein that binds to a second target site of the first candidate gene. 

33. The method of claim 31, wherein at least one of the candidate 
genes is an EST of at least about 200 nucleotides in length. 

The method of claim 31, wherein at least two candidate genes are 
2 required to cause>he selected phenotype. 

35 \he method of claim 31, wherein the candidate genes are 
2 endogenous genes. 

36 . The\ethod of claim 31, wherein expression of the candidate genes 

2 is inhibited by at least about Wo. a 

37 . The meAMaim 31, wherein expression of .he candidate genes 

2 is activated to at least about 1 50°/ 

38. ThemefllofV^Uwhereinthezincfingerproteinisanrsion 

2 protein comprising a regulatory (lomain. 

39. The method ofdaim^whereinAereguhtory domain is under 

2 small molecule control. 

40 . The method of claim 38, w\ein the zinc finger proteins are fusion 
2 proteins comprising at least two regulatory domains. 
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V, The method of claim 31, wherein the cell is selected from the 
X' U a plant cell a bactenal cell, a protozoal cell, or a fungal 

group consistmgV animal cell, a plant cell, 



cell. 
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42 . \fhe method of Cain. 41. wheretn .he cell ,s a —Han eel, 
„. \» method of clatm «. wheretn the ceil .s a human cell 

44 t4 method of clatm 31. wherein the modmauon of expresston ,s 
a „of g enee^- pr events repr ess,onof g enee^ 

45 Th elho d ofc.a im 31,w h e ra n,he m o d u 1 a, I onofe Xp ression, S 
^^.tton of gene ex P ress,on V P-en«s gene acttvation. 

46 Th e method of clatm 38. wheretn the re g u,a,orv domam ts selected 

transcriptional activator, a histone acety ur 

u a krim31 wherein the zinc fmger protein is encoded 

LrleW^ es the St6P ° f firSt adminiSterinS ^ 



by an expression vector comprising 
promoter, and wherein the method 

expression vector to the cell. 

48. The method 



\ 



of claim\7, wherein expression of the zinc fmger 



protein is under small molecule control. 

49 . The method of claim 47,\herem the expression vector is a viral 

vector. 

50 The method of claim 49, wherein the expression vector is a 
^alexprelnlr^a— , expressi^ector, or an express 

vector. x 

5I The method of claim 47, whereinVe *nc finger protein is encoded 

by . „uc,e,c acid operably Unked to an inducible promote^ 

52 . Xhe me«hodo t c W m31,wheremthe\ellcompnsesless,hana b ont 

2 1.5xl0 6 copies of the zinc finger protein. 
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\ 3 . The method of claim 31, wherein the target site is upstream of a 
transcription tuition site of the candidate gene, 

,4.\ The method of cla.m 31, wherein the target s,.e ,s adjacent to a 
transcription initial ( Site of the candidate gene. 

55 fee method of clatm 31, wherein the target site ,s adjacent to an 
RNA polymerase pause\,e downstream of a transition Nation site of the candidate 

gene. 

56. A m\hod of identifying the buccal function of a candidate 

gene, the method comprising\the steps of: 

(i) selecting a t\rst candidate gene; 

j- 0 A-irst zin^ncer that binds to a first target site of the first 

(n) providing a hrst zinc ..ni 0 ci 

candidate gene and a second 1 f2r U binds to a second target s„e of the firs, 
candtdate gene, V V ^ where the flrs , a „c finger 

^UtAxPne aid cutaring a second cell under conditions 
protein contacts the first candiWte^ene^aMjaiinin g 

P ,Le1n\c^a\s the first candidate gene, wherein the first 

eins nidulatiexpression of the first candidate gene; and 
1 rmc linger pro e ms mpuuiat^ F 

the firs, caudate gene is as/ociated wlft ft. selected phenotype. 

57 The method of ell 56, further comprising providing a third zinc 
finger protein that binds to a target site of Lecond candidate gene 



where the second zinc finger p 
and the second zinc finger pro 



58 The method of claim k felher composing selecting a plurality of 

i utvnfTihc finger proteins that bind to a target site 
candidate genes and providing a plurality of zinc finger p 

of each candidate gene. 



s9 . The method of claim 57, whWein the second candidate gene is a 



control gene. 



». The method of claim 56, where^th e first candidate gene is an EST 
of at least about 200 nucleotides in length. 
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\ r • ■ V7 wherein the first candidate gene and the 

\ 1 The method of claim 57, wherein me 

A The method of c,a.m 56, wh«i. 0» - ^ «" " *" 

2 same cell. 

\ r i ■ sfi wherein the first candidate gene is an 

t 63. V emethod ° f 

9 endogenous gene. 

64 . Thlethod of claim 56, wherein expression of the first candidate 

9 gene is inhibited by at leaAbout 50%. 

6 , The mV 56 ' ^ eXPr6SS10n ^ " fiTSt ^ 



2 gene is activated to at least abou^l50%. 
1 



\ , , • wherein the first zinc finger protein is a 
66 . The methodvof claim 56, wherein tne 

2 fusion protein comprising a regulatory d^ajn. 

66, wherein the regulatory domain is under 



1 



67. The method o^laim 



2 small molecule control. 
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68. The memo! 



eg' 



ulator 



^rein the zinc finger proteins are fusion 
[omains. 



2 proteins comprising at leas 

69 ThemeldofclaJkwhereinthecellisselectedfromthe 

1 69 ■ Th J , ant cell \ bacterial cell, a protozoal cell, or a fungal 

2 group consisting of animal ceUj a plant cell, ^ 

3 cell. . 

70 . The method o,cla.m «U *= ~» " * — » ^ 

71 . The method of data 71. V-nthe cell is a human cel. 



u j f ,l„im56 wLein the modulation of expression is 
12 The method of claim 30, wire 

1 • ^prevents repression of gene expression. 

2 activation of gene express.on that prevents ep v 

73 The method of claim «. wheL me mention of express.on ,s 
\ inhibition of gene express.on that prevents gene activ W, 



78 



1 
2 
3 



1 
2 
3 
4 

1 

*2 



1 
2 
3 
4 
5 



w T , e method of ciatm 66, wherem the relator, * 
V ■ ■ fa transcnpt.onal repressor, a methyl transferase, a 
from the group coVsttng of a transcnp ^ 
rranscnpnona, ac.tVr, a his.one ^transferase, 

75 The method of c.arm 56, wherem the firs, and the second ztnc 
tTbv an expressron vector compnsmg a, no finger protetn 

nucleic acid operablyhnke-fl to P 

♦A ^vnression vector to the ceil, 
step of first administering Compression 

_ Id of claim 75, wherein expression of the zinc finger 
76. T^e Tnetnod oi ciaim 

proteins is under small molecule Wrol. 

77 Tne methodVclaim 76, wherein expression of the first zinc finger 

• oflsecon^^^ 
protein and expression of the se * ^ ^ ^ ^ are ^ 

molecule control, wherein both * ^ second ^ fmger 

proteins comprising a regulatory domain^d wherein 
proteins are expressed m the same cell. 
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78. 



comprises a regulatory domain that reWe 



protein comprises a regulatory domain] 
79. The method of 



* .of claim X wherein the first zinc finger protein 
The method of claim/V, 



;laim 75, 



[the second zinc finger 
atesi gene expression. 

Lin the expression vector is a viral 
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vector. 

80 Themethodofc 1 aim79,wherLmee X pr=ss,onveetorisa 

, ion vl I an adenovira, express,on\ec,or, or an AAV expresston 

retroviral expression vector, an \ 

vector. 

81 The meurod of Cairn 75, wherein tnyinc finger proteins are 
encoded by a nuCetc acd operaMv «ed to an indue* pW 

82 . Xhe method of ciaim 5, wherem the ^ comprises iess than ahou, 

1 5xl0 6 copies of each zinc finger protein. 

83 T heme 1 ho d ofc 1 amr56,w h e r e 1 n,he fi rstUesecond.arge,s,.e 

is .stream of a transenption initial site of the first candrdate g eW 
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. 4 Tta method of claim 56, wherein the firs, o, the second targe, site 
\ , s adjacen, to a\scnp,,on ini„a,,on site of *e fin, cand.da.e g ene. 

85 W method of claim 56, where.n the firs, or the second targe, s«e 
\ ,s ad.acent ,o an RNA po\erase pause sUe do— of a transc np «,on ,ni,ta„on s„e 
3 of the first candidate gene. 

86 . A method^dendfying the biologic* funcuon of a candidate 

gene, the method comprising the step\o^ 

(i) selecting a first cane 

(ii) providing a first zis 

fi ng er pro,e,n co„,ac<s fhe firs, cand,da,e g ene, „heW the f,rs, ,nc finger prote.ns 
me firs, candidate gene is associated with ,he seleced phenoW 
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ene; 

^ein that binds to a first target she of the 




